Abstract. This study examines whether bank shareholders bear the burden of required reserves tax by analyzing the reaction of banks' stock returns to the changes in the required reserve ratio. Results show that increases in reserve requirements significantly lower bank returns implying that shareholders share a portion of the required reserve tax. Required reserves changes are partially predicted by investors, and increases and decreases in required reserve rates have an asymmetric effect on stock returns. In addition, large and public banks bear a larger share of the tax, and the remuneration of reserves has important implications for the tax burden. Finally, some heterogeneity across banks exists as reflected by differences in the signs and magnitudes of the estimated coefficients.
Introduction
Most central banks, particularly in emerging and developing economies, require commercial banks and some depository institutions to hold a fixed percentage of their deposits and other liabilities in the form of reserves at the central banks. While its role has changed overtime, policymakers, particularly in developing economies, often call the use of reserve requirement for monetary control, and for prudential and liquidity management purposes. 1 In most instances the required reserve balances with the central banks are not remunerated or are remunerated at a lower rate than the rates of return on alternative investments. Hence the required reserves (RR) are usually characterized as an implicit tax on financial institutions. However, the extent to which this tax burden is shared by banks' share holders and consumers
has been an open debate among scholars and policymakers. To examine the implications of foreign exchange intervention by sterilizing with changes in RR for output and real exchange rate changes, Reinhart and Reinhart (1999) provide an analytical framework for the incidence of RR tax. They argue that the incidence of tax depends on the competitiveness of the depository sector, the ability of bank customers to have access to alternative banking products, and the degree of competition within the banking system.
2 Therefore, the extent to which reserve tax is shared between bank customers and bank owners depends on the competition within the banking sector.
Among the earliest studies, Dwyer and Saving (1986) , Romer (1985) and Sargent and Wallace (1985) provide a general equilibrium framework for the reserve requirement and the incidence of this tax. Black (1975) and Fabozzi and Thurston (1986) find that the incidence of the tax falls entirely on depositors. The findings by Fama (1985) and James (1987) , on the other hand, do not support any relationship between reserve requirement ratios and interest rates paid on bank deposits in the United States. Thus, Fama's argument that the required reserve tax is transferred entirely to borrowers was supported by empirical findings in James (1987) . In addition, the empirical studies that find evidence supporting the argument of shared incidence of RR tax among bank customers and shareholders in the United States include Kolari et al. (1988) , Slovin et al. (1990) , and Osborne and Zaher (1992) . For the case of Brazil, Carvalho and Azevedo (2008) find some evidences that the tax implied by RR is shared by bank owners, customers and, in some cases, only by bank owners.
Using data on bank share prices and required reserve changes, this paper examines the effect of changes in RR on banks' stock prices in Turkey. Doing so, we test whether the tax incidence is partially absorbed by the bank share holders. The argument here is that an increase in RR ratios should depress the market value of banks since the associated tax should reduce the cash flows for a bank (Slovin et al. 1990 ).
With inflation targeting as the main monetary policy objective, the Central Bank of Turkey (CBT) has been using a policy mix to deal with the capital inflow, lower pressure on exchange rate, and restrain the credit growth. To deal with surges in capital inflows and excessive credit growth, CBT has lowered short term policy rates or has kept them constant in recent months while increasing the required reserve rates several times. 3 Besides historical data, recent and more frequent changes in RR give us an opportunity to test the effect of this policy on share prices, and derive some conclusions on the incidence of this financial tax. Particularly, the effect of recent changes in RR are more pronounced not only due to the size and frequency of these changes, but because market participants in the current economic environment are more interested in the RR hikes than policy rate changes. Therefore, the market participants have started to form their expectations of changes in RR in advance of the monetary policy committee meetings. 4 In this study, we analyze the behavior of daily bank stock returns around the RR ratio changes over the sample period of 1988-2011 to see whether there exist abnormal returns, which imply that RR tax is partially absorbed by bank shareholders. We construct event windows starting from 30 days before the announcement of changes in RR to capture possible formation of the market expectations. To evaluate the overall effect of these changes, we first examine the Istanbul Stock Exchange (ISE) banking index that includes price information of all ISE-listed bank stocks. Second, we study individual bank returns to determine if the changes in RR have 3 Since May 2010, CBT has been using one-week repo rate as policy interest rate. After keeping the policy rate at it 7 percent level for the remaining of year, the bank has reduced the rate to 5.75 percent by August 2011. 4 Until recently, any changes on required reserves have been taken by the board; however the time of meetings are not publicly available. The recent change in Central Bank law allows the monetary policy committee (MPC) members to take any decision on required reserves and the timing of MPC meeting are announced at the beginning of the calendar year. However, the timing of decisions on required reserves are not restricted to MPC meeting, thus any decision could be taken occasionally.
heterogeneous effects across banks. Because these two approaches utilize a time series framework, we also use a panel data framework to discern if changes in RR have differential impact on banks' share prices depending on their business models, size and ownership types.
The results provide evidence that the changes in RR have observable significant effects on commercial banks' stock returns. Time series and panel data models also indicate that changes in RR are partially predicted before the actual announcements are made and that the impact of increases or decreases in required reserve rates has an asymmetric effect on stock returns. For instance, we find that increases in RR have a significant and negative impact on stock returns on the day of announcements, while the decreases in RR significantly affect the bank returns on the day after. Secondly, the asymmetric effect of increases and decreases in RR are also observed before the announcement dates. While there are some significant negative results showing that increases in RR dampen the bank stock returns starting around 16 days before the announcement day, the decreases in RR affect the returns significantly in a limited number of pre-event windows. In addition, the study finds that large and public banks bear a larger share of the RR tax, and that the remuneration of reserves has important implications for the tax burden. Finally, some heterogeneity across banks exists as reflected by differences in signs and magnitudes of the estimated coefficients.
This is the first paper that addresses the incidence of RR tax using Turkish data. To do so, we have documented changes in reserve requirement, liquidity requirement and remuneration of reserve balances for more than two decades. Overall, the results in this study provide evidence that RR are an implicit tax on financial institutions, and the burden of such a tax is partially borne by banks' shareholders. The contribution of our paper to the literature is that we address more subtle questions by looking at the asymmetric effect of required reserve changes, the effect of such changes when the balances are remunerated, to what extent changes in RR are predicted before the actual event, and the implication of such tax for banks with different business models, size and ownership type.
The remainder of this paper is organized as follows: Section 2 discusses the data, section 3 describes the empirical methodology, section 4 presents empirical results, and section 5 concludes.
Data
We use daily compounded returns for 16 banks listed on the ISE. 5 Bank names, tickers and sample period for each bank are presented in Table 1 . As of March 2011, the shares of these banks' assets, credit and deposit in the total banking industry are 74, 78 and 72 percent, respectively.
In addition to analyzing stock return data, we document the changes in required reserves for industry. The use of RR during and after GFC of [2007] [2008] [2009] has been driven by external and domestic conditions. For instance, the RR rates for Turkish lira and foreign currency liabilities were lowered due to liquidity shortages stemming from sudden reversal in capital flows at the beginning of crisis. However, the post-crisis increases in RR rates are due to rising financial stability concerns which is mainly the acceleration of credit growth fueled by capital inflow and lax monetary conditions. As discussed above, the recent frequent changes in RR are a part of the new policy mix that the CBT has been implementing to help align financial stability with the price stability objective by using macroprudential instruments. 
Empirical Methodology

Analysis of the Banking Sector
We use the following model to analyze the effect of RR changes on bank stock index:
where XBank t and XU100 t are daily compounded returns for ISE-Bank and ISE-100 indices, respectively, RR is the signed required reserve indicator variable as described below, and t ε is an exogenous random shock to the XBank index. XU100 is included in the model to control for other factors that may have an impact on bank stock returns. Due to the data limitation over the sample period considered, it is not possible to construct a consistent quantitative measure of the size of each reserve requirement changes; therefore we use indicator variables in this study. 8 We define 30 different event windows as follows:
7 A speech by Hakan Kara (Head of Research and Monetary Policy Department of the CBT) at "BIS Chief Economist Meeting" (Basel, 04/04/2011) nicely summarizes the recent policy of the CBT and its effectiveness. The speech is available at http://www.tcmb.gov.tr/yeni/iletisimgm/H.Kara_BIS.pdf 8 As documented in Table 2 , required reserve rates are differentiated with respect to maturities from late 1980s to mid-1990s. During this period, not all changes on RR rates were uniform across maturities. In addition, marginal liquidity and required reserve rates were also applied for some periods. However, we were not able to construct the data series on deposits and other liabilities with different maturities or total reserve balances and liabilities around RR events. Thus, we were not able to construct a consistent quantitative measure of the size of each reserve requirement changes from late 1980s to mid-1990s. Therefore, we define indicator variables to represent changes in RR (or liquidity requirement until early 2000s) rate.
RR Ratio Change
T 0 -1 0 1
where T 0 = -30, -29,…,-1. The RR indicator in equation (1) 
where RRBef t and RRAft t represents before and after the event of RR changes, and they are defined as follows:
where T 0 = -30, -29,…,-1. Since the window after event day is constrained to one day only, RRAft t is defined by following equation. ) t RRAftInc Dec also takes value of one on the event day or the day after, respectively, if RR 13 In particular, the required reserve increases after mid-2010 support this argument. ratio increases (decreases). It is important to note that the dummies are not signed in Model (3).
at t if RR ratio increases Day Signed at t if RR ratio decreases otherwise
The hypotheses being tested in this case are as follows:
where i = 2, 3, 4 and j = 5, 6, 7.
As discussed earlier, the international evidence suggests that in most instances RR balances are not remunerated. Over the sample considered in this study, there are periods during which CBT also has not remunerated both Turkish lira and FX required reserve balances. The remuneration of reserve balances decreases the intermediation cost or the tax burden introduced by this policy; hence it partially eliminates the distortion emanating from monetary policy. When the central bank starts (eliminates) the remuneration of reserve balances, it effectively reduces (increases) the RR ratio. The marginal effect of a particular RR change on stock returns could vary depending on whether reserve balances are remunerated. Therefore, we construct the following model to examine whether the remuneration of RR balances influences the extent of changes in RR on stock return. (4) where RRDecNR (RRIncNR) are dummy variables for decreases (increases) in required reserve rate when there is no remuneration, and RRDecR (RRIncR) are dummy variables for decreases (increases) in required reserve rate when there is remuneration, hence RR changes are defined based on whether reserve balances are remunerated.
In equation (4), we assume that the interest rate difference between market rates and the rates at which reserve balances are remunerated are constant. However, this difference might affect the marginal impact of changes in RR on returns. Accordingly, we construct a continuous measure of the difference between returns on reserve balances and market returns that can be earned elsewhere on banks assets as follows: As a proxy for TL and FX asset returns, we use the benchmark Turkish treasury bill/bond returns and one-month LIBOR rate on USD and Euro, respectively. The interest rates applied to TL and FX required reserves are determined by the CBT based on the market conditions, and the price and financial stability objectives. The market rates and interest rates on RR are presented in Table A1 , and Figures A1 to A4 in the appendix.
Having both interest rate measures, we calculate the ratio of rates on required reserves to market rates as follows:
Rates on Reserves RDif
Market Rate
=
RDif changes between zero (RR balances are not remunerated) and one (the rates on RR balances are close to the market return). Another possible measure for the difference between rates on reserves and market rate is the simple linear difference rather than the ratio above. The linear difference, however, has the disadvantage that it does not distinguish between the following two illustrative cases: (i) RR interest rate is 1% and market rate is 2%; (ii) RR interest rate is 99% and market rate is 100%. In both cases, the interest rate differentials are equal, however in the first (second) case the interest rate paid on reserves is 50% (99%) of the market rates. RDif accurately reflects the significant difference between the two cases. 
Individual Bank Analysis
In addition to examining the aggregate effect of changes in RR on the banking sector as a whole, another important question is whether the impact of changes in RR may differ across banks. A different impact across banks could be expected since their customer profile and the share of each bank in total industry, and hence the degree of competition is different. 15 These 14 As in previous two models, it is important to observe that we do not use signed dummies in model (5). The dummy variables for RRInc and RRDec are simply 1 for changes in RR and 0 otherwise. 15 For instance, Gunalp and Celik (2006) provide some evidence that over the period of 1990-2000 Turkish banking industry has displayed monopolistic competition structure. Kurul (2011) presents some concentration and dominance indicators for the deposit and loan market in Turkey. She finds that the degree of competition for the loan market is larger then the market for deposits. Employing a discrete choice structural demand model, Akin et al. (2011) also find more competition in credit market, and larger welfare loss for depositors during the period of 2001-2009. factors would determine the extent to which banks customers and stock holders would share the incidence of RR tax (Reinhart and Reinhardt, 1999) . Therefore, we use the following models to address the impact of changes in RR at the bank level: Bank indicates daily compounded returns for bank i at time t, and XU100 and dummies relates to RR are defined as before.
The shareholders of individual banks would have heterogeneous information or different priors on the timing and content of central bank policy changes. In addition, even if the asymmetric information about the policy change is ruled out, the effect of this policy might differ across banks since their financial structure are different around the timing of any event.
Therefore, the results from estimating equations 6-8 could be considered as a possible outcome of information heterogeneity or ability of each bank to avoid tax incidence.
In equations (6) and (7) The event window considered for the analysis of individual banks is [-5, 1] . Unlike the aggregate analysis above, we are interested in examining the cross sectional variation across individual banks, bank groups, business models and ownership, rather than the evolution of investor expectations over event windows that have different widths. Therefore, we select a single window of [-5, 1] for the individual bank and panel analysis.
Panel Analysis
In addition to time series analysis on banking sector and individual banks, we also consider panel analysis to investigate the effect of changes in RR across cross-sectional units (banks 
where it Bank indicates daily compounded returns for bank i at time t, is the bank fixed-effect, . We estimate equations (9)- (12) To summarize, while employing different methodologies, our main objective is to test the hypothesis that reserve requirements are a tax on banking activities, and the cost of this tax is partially borne by bank stockholders. The main channel here is that the regulatory changes about RR may affect the present value of the bank equities by altering the expected value of the cash flows. In this case, if the changes in RR are unanticipated and assuming that the markets are efficient, an increase in RR, for instance, would depress the bank share prices on the announcement day, or the day after if the investors further refine their estimates about the stock prices. 20 However, if the market players fully or partially anticipate these changes in advance, information about the new policy will be reflected in stock prices before the event date depending on how expectations are formed. Accordingly, one should also examine the pre-event dates to uncover the effects of the policy change. and ISE-100 index with the coefficient of 1.3 over the event window. The RR coefficient is negative over the entire window, which confirms the theoretical prediction. Except for a few cases, these coefficients are statistically significant at the conventional levels for event windows.
Empirical Results
Banking Index Results
For instance, when the RR ratio increases (decreases), on average, banking index return in the event window [-10,1] (that is in the 10 day period prior to the change in the reserve requirement) is 0.196 percentage points lower (higher) than other periods. In addition, the significance of RR coefficient is larger for narrower event windows, indicating an increased amount of information being revealed. The baseline model results for sectoral analysis provide evidence that the increases in RR have significant negative impact on bank equity prices implying that the cost due to RR tax is partially shared by the bank stockholders. 21 As discussed before, Model (1) assumes that the effect of increases and decreases in RR are symmetric.
The results for Model (2), which examines whether the impacts of changes in RR differ during sub-event windows, are presented in Table 6 . The results show that changes in RR are consistently pronounced on the event day and on the day after. There are some pre-event windows, however, in which increases in RR have significant negative impact on stock returns.
These results imply that RR changes are partially anticipated, thus there may be information leakage or some revealed information through different central bank communication channels before the actual announcement is made. We see, however, significant corrections in the stock prices on the event day and the day after, as indicated by the magnitudes of coefficients. In addition, the results presented in Table 6 shed some light on the source of significance of aggregate RR indicators of Model (1) implying that most of the corrections in prices occur on the event day and the day after. Table 7 reports the banking sector analysis results addressing the asymmetric effect of increases and decreases in RR. This model disentangles the direction of changes in RR, and also examines whether the impacts of changes in RR differ during sub-event windows. Results provide evidence that RR changes have an asymmetric effect on share prices. The first observation is that increases in RR have significant and negative impact on stock returns on the day of announcements, while the decreases in RR are significant on the day after. Secondly, the asymmetric effect of increases and decreases in RR are also observed before the announcement dates. While there are some significant negative results showing that increases in RR dampen the bank stock returns starting around 16 days before the announcement day, the decreases in RR affect the returns significantly in a limited number of pre-event windows.
Another important observation is that the magnitudes of the coefficients (in absolute term)
for decreases in RR tend to be larger than those for increases in RR. One possible explanation is that increases in RR tend to be implemented more frequently and in smaller amounts than the decreases in RR. For instance, when global financial crisis started spreading to emerging economies, central banks took swift liquidity measures by lowering required reserve and policy rates. Thus, the CBT reduced the RR rates on TL and FX liabilities at once, by one and two 21 The significant negative coefficient of required reserve dummy implies that decreases in RR have positive impact on share prices, thus increases in banking profits due to decreases in RR are also shared by the bank stockholders.
percent, respectively. However, as part of the monetary policy exit strategy in last quarter of 2010, the CBT increased the RR rates on TL liabilities to pre-crisis level by 0.5 percentage points with two hikes; and on FX liabilities the RR rates increased by 0.5 percentage points twice and then by one percent.
Results in Table 7 also indicate that there is substantial variation in the effects of changes in RR across the various subcomponents of direction of changes and the timing of events. In addition, the significant negative effect of increases in RR also reveal information about the market's belief that reserve requirements impound information about the stance of monetary policy confirming the linkage between monetary policy decisions and asset prices documented in the literature. On the other hand, the asymmetric effect could also be attributed to the market participants' heterogeneous beliefs about the duration and purpose of increases in RR and decreases.
The results for changes in RR and their linkages with remuneration of reserve balances are presented in Tables 8 through 10 . The results in Table 8a indicate that the increase in RR have more observable significant effect on bank market values than the decrease in RR when the remuneration is taken into account. The coefficients of both increases in RR and decreases without remuneration have correct signs. However, the striking result here is that the effects of increases in RR vary markedly depending on whether the reserves are remunerated. First, the patterns of significance of increases in RR over event windows are not similar indicating that increases in RR without remuneration are mostly anticipated. The more important observation, however, is that the absolute sizes of the "RR increase" coefficients when the reserve balances are not remunerated are, on average, significantly larger than the coefficients when reserves are remunerated. These findings indicate that the market's response to increases in RR depends on to what extent the intermediation is lowered by remunerating the reserve balances. In other words, when reserves are not remunerated, the change in profits due to increases in RR alters shareholders' expected returns more than when the balances are remunerated, thus induced change in share prices are higher.
We expect the coefficient of decreases in RR to have a positive sign. In Table 8a , however, RRDecIntPay have several negative and significant coefficients. While the signs are not consistent with theoretical predictions, the negative coefficients may imply that the decreases in RR coupled with remuneration are indicative of structural problems in the banking system. Thus, the market participants do not perceive the news of a decrease in RR necessarily as a positive signal for stock returns when reserves are remunerated.
The empirical results for changes in RR and remuneration covering foreign currency liabilities in Table 8b are partially consistent with RR changes on TL liabilities. The main difference here is that the coefficient of the decreases in RR when FX reserves are not remunerated is statistically significant and positive over the event window but only at 10 percent level while increases in RR without remuneration have similar pattern with Table 8a . However, the magnitude of the coefficients for increases in RR and decreases without remuneration vary in absolute term, indicating differences in market perception and economic environment in which these policies are being implemented.
22
The estimation results incorporating the ratio of RR balances' returns to market asset returns ( RDif ) in Model (5) are presented in Table 9 and 10 for TL and FX reserves, respectively.
23
Results in Table 9 shows that when RDif approaches to zero, an increase in RR significantly reduces the bank stock returns. The coefficient of ( ) RRIncRDif RRInc RDif = × is significantly positive for the intervals close to the event date implying that as the interest paid to the reserves approaches the market interest rate, the negative impact of RR increase on bank returns diminishes. Positive coefficients on RRDec are also consistent with the prediction that RR decreases have positive effect on stock returns when RDif is close to zero. However, the coefficient of ( ) RRDecRDif RRDec RDif = × is significantly negative for the intervals close to the event date indicating that as the interest paid to the reserves increases, the positive impact of the RR decrease on bank returns decreases and that after a certain point this impact becomes negative, i.e., decreases in RR reduce bank returns. For example, in the event window [ 5,1] − , the coefficients of RRDec and RRDecRDif are 0.650 and -1.394 respectively. When the value of RDif increases beyond 0.61, 24 a decrease in RR decreases the bank returns. Therefore, a decrease in RR normally increases the bank returns, but if the Central Bank is already paying an 22 The coefficient of "RRIncIntPay" is not estimated in Table 8b due to multicollinearity. 23 The interest rates paid on required reserve balances are documented for the period of 1988-2010, and the data are available from the authors upon request. Since the banking index data is only available after 1997, the sample periods for TL and FX reserves in model (5) are January 3, 1997-July 1, 2011 and December 30, 1998-July 1, 2011, respectively. To have comparable results for US$ and Euro, the analysis period for FX balances starts from the date on which Euro is started to be used as a convertible currency. 24 Recall that marginal effect of a decrease on bank returns equals β 4 +β 5 Rdif (See Equation 5). When Rdif=0.61, the marginal effect becomes β 4 +β 5 ×0.61 which is statistically significant. This is true for all RDif≥0.61.
interest to the reserves close to the market interest rates, the market perceives this decrease in the RR as a negative signal about the banks conditions and the bank returns decrease. 25 The results for FX required reserve changes with the ratio of interest rate on RR balances and USD Libor presented in Table 10 are largely similar to the results in Table 9 . 
Individual Bank Results
Table 11 presents the results from estimating equations 6 to 8. The aggregate analysis carried thus far is, to some extent, confirmed when individual banks are taken into consideration. As we move from Models 6 to 8, the effect of RR changes are more pronounced since we see more significant effects of these changes on individual banks stock returns. For instance, the negative significant effect of changes in RR on bank market values are only observed in case of three banks in model 6, namely for ASYAB, TEBNK and VAKBN. Similar to aggregate analysis above for model 7, the RR changes are more effective on the event day or the day after as columns 6 and 7 indicate, and are effective for only ASYAB, TEBNK and VAKBN before the announcement.
Model 8 for individual bank analysis also provide some evidence on the asymmetric effect of changes in RR while this is less observed compared to the aggregate analysis. The effect of increases in RR on bank stock returns is consistently negative, except for one case, when coefficient estimates are significant. On the other hand, for decreases in RR, the sign of significant parameter estimates vary across banks. As discussed above, the theoretical prediction is that the coefficient for RR decreases is expected to be positive indicating that the associated tax reduction would increase the cash flows and therefore profits for a bank. The economic environment in which decreases in RR take place may not necessarily yield results that are consistent with the common prediction. For instance, if there is an overall economic distress, the effect of such an event may not be uniform across the banks as their business models and customer profiles are different. Hence, both negative and positive significant parameter estimates for decreases in RR across banks indicate heterogeneous structure in banks' balance sheets. 25 The investors might think that the banking sector has structural or liquidity problems because even though the Central Bank has been paying an interest rate close to the market interest rate, it still sees a need to decrease the RR rate. 26 Note that Table 9 and 10 are not fully comparable as parameter for 'RRIncIntDiff' is not estimated due to multicollinearity of variables in Table 10 . Table 12 reports the results for panel data model that investigate the effect of changes in RR across time and cross-sectional units. In specifications (A) through (D), we define the different dummy variables based on characteristics of bank groups to examine whether the effect of RR changes differ across these groups. As discussed above, the CBT has been using required reserves as a main policy tool after the global financial crisis to mitigate any rise in macrofinancial risk in the banking system. Specification (A) tests whether changes in RR have different effects on bank returns in pre-and post-crisis periods. Coefficient estimates for the extended model indicate that the effect of increases in RR on bank returns is larger after the crisis when compared to the pre-GFC. The reason might be that the increases in RR after GFC have been in considerable sizes and more frequent than before, and they were coupled with the elimination of remuneration for TL liabilities. Secondly, increases in RR in the framework of a new policy mix implemented by the Central Bank might have been perceived by the market participants as permanent which is expected to dampen the bank profits more than temporary changes. The impact of a decrease in RR is not significantly different for pre-and post-crisis periods. This is possibly because there are only two RR decrease events after the crisis.
Panel Data Results
Other specifications presented in Table 12 
Conclusions
Required reserves have recently been used as one of the main monetary policy tools in Turkey. In particular, this tool has been used more extensively to deal with the structural liquidity problems during the recent global financial crisis. On the other hand, in the post-crisis era, increases in RR have been more frequent, and the current level of RR rate is considerably higher compared to most other emerging and advance economies. The recent increases have been used to cope with the problems related to the surge in capital inflows, accelerated credit growth and the appreciation of domestic currency.
In this paper, we analyze one particular channel through which the RR policy affects banks.
Specifically, we examine the reaction of banks' stock returns to the changes in the required reserve ratio to see whether bank shareholders bear the burden of the required reserves tax. We also address more subtle questions and provide a more disaggregated analysis on the predictability of changes in RR, the implications of remuneration of reserve balances on RR changes, and how the impact of those changes varies across different bank groups with different ownership, business model and size.
Analysis results provide evidence that increases in reserve requirements significantly lower bank returns indicating that stockholders share the burden of the required reserve tax. Required reserves changes are partially predicted by the investors before the actual announcement date, and increases and decreases in RR rates have an asymmetric effect on stock returns. In addition, there exists some heterogeneity across banks as reflected by differences in signs and magnitudes of the estimated coefficients. Finally, large and public banks bear a larger share of the tax, and the remuneration of reserves has important implications for the tax burden. Banking sector index XBANK 3-Jan-1997 
